Relationship between pre-radiographic cartilage damage following anterior cruciate ligament injury and biomarkers of cartilage turnover in clinical practice: a cross-sectional observational study.
To determine whether differences in synovial fluid (SF) biomarkers of collagen and proteoglycan turnover are associated with pre-radiographic damage to articular cartilage and menisci following anterior cruciate ligament (ACL) injury and are of clinical value. SF samples from ACL injured knees of 108 patients were obtained when damage to cartilages and menisci was evaluated arthroscopically. Concentrations of SF collagenase-generated cleavage neoepitope of type II collagen (C2C) were determined using ELISA and aggrecan-derived disaccharides of chondroitin-4-sulfate (Δdi-C4S), chondroitin-6-sulfate (Δdi-C6S), and keratan sulfate (KS), were measured in SF by High performance liquid chromatography (HPLC). Radiographic examination failed to detect any intra-articular degenerative changes. The number of high-grade cartilage lesions was positively associated with age, duration after injury and the level of C2C, and negatively with the level of KS. There was no association between the number of high-grade cartilage and meniscal lesions. Multivariable logistic regression revealed significant associations of increased C2C (adjusted Odds ratio (OR) of the upper quartile to remainder of 2.49, 95% Confidence interval (CI) = 0.85-7.27) and decreased KS (adjusted OR of the lower quartile to the remainder of 3.32, 95% CI = 1.19-9.24) with the presence of three or more high-grade cartilage lesions, independent of age and duration after injury. The combined impact of increased C2C and decreased KS was 22.8 (95% CI = 1.95-265.9), far exceeding the impact of each independent biomarker. Combinations of the C2C and KS as described here may offer greater ability to identify patients with early pre-radiographic high-grade cartilage damage compared to single clinical or biomarker parameters.